The local structure of Aurivillius-Sillen oxychloride Bi4TaO8Cl nanoparticles, studied by neutron pair distribution function (NPDF) analysis, shows a significant local structural deviation of nano-Bi4TaO8Cl in contrast to the local structure of bulk-Bi4TaO8Cl.
The local structure of Aurivillius-Sillen oxychloride Bi4TaO8Cl nanoparticles, studied by neutron pair distribution function (NPDF) analysis, shows a significant local structural deviation of nano-Bi4TaO8Cl in contrast to the local structure of bulk-Bi4TaO8Cl.
The PDF of the nanomaterial shows significant homogeneous and inhomogeneous strain. Further, increased distortion of TaO6, decreased Ta-O-Ta bond angle and increased octahedral tilt has been established in the local structure of nano-Bi4TaO8Cl.
These structural changes influences the band structure and the electron hole pair migration. The increased octahedral tilt observed in local and average structure affects the band gap of nano-Bi4TaO8Cl which was further confirmed by DFT. Specific features in the electronic band structure that indicate lower secondary structural distortions in nano-Bi4TaO8Cl has been identified. The PDF analysis is further supported by Raman scattering measurements. Therefore, in addition to morphology and size, local structure of the nanoparticles contributes to the photocatalytic performance. This fundamental understanding of nanomaterials would help in design and fabrication of new efficient photocatalysts for fulfilling energy and environmental demands.
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